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DETAILED ACTION 

Response to Amendment 

1 . In response to the office action from 2/1/2006, the applicant has submitted a request for 
continued examination, filed 6/1/2006, amending claims 1, 3, 13, 15, 27, and 29, while arguing 
to traverse the art rejection based on the amended limitations (Amendment, Pages 8-9). The 
applicant's arguments have been fully considered but are moot with respect to the new grounds 
of rejection in view of Jacobs et al (U.S. Patent: 5,956,683) and Jeon et al (U.S. Patent: 
5,673,363). 

Response to Arguments 

2. Applicant's arguments have been fully considered but they are not persuasive for the 
following reasons: 

With respect to Claims 27 and 29, the applicant argues that although Zingher (U.S. 
Patent: 6,092,039) "does not directly teach against the use of redundant information, Zingher 
does express a desire for speech communication via a narrow bandwidth channel, which is 
contrary to the inclusion of additional redundant information" (Amendment, Page 9). In 
response, the examiner points out that low bandwidth speech communications is actually 
achieved though the use of a specific mel-cepstrum feature vector (Col. 16, Lines 37-54) and not 
the exclusion of redundant data. In fact, Zingher specifically recites the desirability of using 
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redundant speech data (Col 20, Lines 42-48). Thus, since Zingher teaches the use of redundancy 
in speech encoding and provides no negative teachings directed toward its use, Zingher does not 
teach away from the invention taught by Nahumi. Also, the inclusion of the teachings of Zingher 
in Nahumi provides the benefit of achieving speech recognition in a narrow bandwidth channel 
(Zingher, Col. 6, Lines 9-14) while providing necessary error correction taught by Nahumi (Col 
1, Lines 44-57) to overcome possible channel errors which can degrade speech recognition 
accuracy (Zingher, suggested use of error correction in DSR, Col 20, Lines 42-48). 

Thus, claims 27 and 29 remain rejected under Nahumi (U.S. Pcttent: 5,699,478) in view 
of Zingher. 

The dependent claims further limit rejected independent claims, and thus, also remain 
rejected. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1, 3, 13, 15, and 25-26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jacobs et al (U.S. Patent: 5,956,683) in view of Jeon et al (U.S. Patent: 5,673,363). 

With respect to Claims 1, 3, 13, and 15, Jacobs discloses a distributed speech recognition 
process in which speech recognition parameters are arranged in vectors (extracted speech 
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recognition feature vectors, Col. 5, Lines 22-43; and Col. 6, Lines 13-30), each vector 
corresponding to a particular sampling time frame (feature vectors arranged in frames, Col 6, 
Lines 58-63) and the speech recognition parameters are received at a second location having 
been transmitted from a first location (transmitting speech feature vectors to a remote location 
over a communication channel, Col 9, Lines 7-20). 

Jacobs does not provide for any type of transmission error correction as is disclosed in 
the presently claimed invention, however Jeon recites: 

Identifying a group comprising one or more audio (speech in the case of Jacobs) 
parameters which have undergone a transmission error (detecting an error in a received frame, 
Col 4, Lines 22-28) and 

Replacing one or more parameters in the identified group, wherein one or more 
parameters are replaced by respective replacement parameters corresponding to parameters from 
a different time frame, received without error after the identified error group (utilizing 
coefficients from a future frame without error to reconstruct a detected error frame, Col 4, Line 
62- Col 5 Line 2; and Col 6, Lines 20-26). 

Jeon further discloses that the reconstruction coefficients are closet in receipt order to the 
error-containing frame (coefficients from a contiguous frame used for error-containing frame 
reconstruction, Col 6, Lines 20-26 and Lines 58-63). 

Jacobs and Jeon are analogous art because they are from a similar field of endeavor in 
audio encoding. Thus, it would have been obvious to a person of ordinary skill in the art, at the 
time of invention, to modify the teachings of Jacobs with the transmission error correction means 
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taught by Jeon in order to conceal errors of an error-containing frame while minimizing its 
influence on succeeding frames (Jeon, Col 6, Lines 58-63). 

With respect to Claims 25 and 26, Jacobs further discloses a wireless communication 
channel (Fig. 2; and Col 5, Lines 22-43). 

5. Claims 4 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Jacobs 
et al (U.S. Patent: 5,956,683) in view of Jeon et al (U.S. Patent: 5,673,363), and further in view 
of Ozawa (U.S. Patent: 5,305,332). 

With respect to Claims 4 and 16, Jacobs in view of Jeon teach the error correction 
system and method that conceals errors by replacing speech parameters from a error-containing 
frame with speech parameters from a closest frame, as applied to Claims 3 and 15. Jacobs in 
view of Jeon do not specifically suggest a well-known method for error recovery using 
interpolation, however Ozawa teaches such a method (interpolating pitch and filter parameters 
from past and future proper frames to correct transmission errors, Col 4, Lines 7-12). 

Jacobs, Jeon, and Ozawa are analogous art because they are from a similar field of 
endeavor in speech parameter coding. Thus, it would have been obvious to a person of ordinary 
skill in the art, at the time of invention, to modify the teachings of Jacobs in view of Jeon with 
the use of interpolation in error recovery as taught by Ozawa in order to provide improved error 
correction by using parameters from past and future frames (Ozawa, Col 6, Lines 32-40). 
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6. Claims 6-7, 11-12, 18-19, and 23-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jacobs et al (U.S. Patent: 5,956,683) in view of Jeon et al (U.S. Patent: 
5,673,363), and further in view of Yeldener et al (US Patent: 5 } 774,837). 

With respect to Claims 6 and 18, Jacobs in view of Jeon teach the error correction 
system and method that conceals errors by replacing speech parameters from a error-containing 
frame with speech parameters from future correct frames, as applied to Claims 1 and 13. Jacobs 
in view of Jeon teach do not teach the method of error detection through comparison of a speech 
estimate to a threshold, however Yeldener discloses: 

An error mitigating method and apparatus, wherein determination of which speech 
recognition parameter or parameters are to be replaced is performed by predicting fro vectors 
received without error, a predicted value for each speech recognition parameter within the 
identified group of vectors, and replacing those speech recognition parameters within the 
identified group of vectors that are outside of a predetermined threshold relative to their 
respective predicted value (comparing an estimated pitch value of a frame to previous values to 
detect a variation in a speech signal indicative of an error, Col. 13, Lines 37-50). 

Jacobs, Jeon, and Yeldener are analogous art because they are from a similar field of 
endeavor in audio parameter coding. Thus, it would have been obvious to a person of ordinary 
skill in the art, at the time of invention, to combine the method of estimating a pitch value and 
comparing it to a threshold for error detection as taught by Yeldener with the teachings of Jacobs 
in view of Jeon teach in order to provide a means of further error detection for frame smoothing 
to improve the quality of reproduced speech (Yeldener, Col. 13, Lines 37-50). 
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With respect to Claims 7 and 19, Yeldener teaches a means for changing parameters of a 
frame if one parameter does not satisfy a threshold condition, as applied to Claims 6 and 18. 

Claims 11 and 23 contain subject matter similar to Claims 6 and 18, and thus, are 
rejected for the same reasons. 

With respect to Claims 12 and 24, Yeldener teaches the subject matter applied to Claims 
6 and 18, wherein an error is detected in a three frame period. 

7. Claims 27-30 are rejected under 35 U.S.C 103(a) as being unpatentable over Nahumi 
(U.S. Patent: 5,699,478) in view of Zingher (U.S. Patent: 6,092,039). 
With respect to Claims 27 and 29, Nahumi discloses: 

Identifying a group comprising one or more vectors that have undergone a transmission 
error (vector representation, Col. 6, Lines 1-21; and detecting a transmission error, Col 6, Lines 
36-58); 

Replacing one or more speech parameters in the identified group of vectors, wherein he 
one or more parameters in the identified group of vectors are replaced by respective replacement 
parameters corresponding to one or more speech recognition parameters from a vector without 
error received after the identified group of vectors (Col 6, Line 59- Col 7, Line 12). 

Although Nahumi teaches an error recovery technique similar to that of the present 
invention, Nahumi does not teach the transmission of speech recognition vector parameters in a 
distributed speech recognition system, however Zingher teaches a vocoder for use in an 
automatic speech recognition system having a client and server (Col 5, Line 51- Col 6, Line 13; 
and Fig. 6). 
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Nahumi and Zingher are analogous art because they are from a similar field of endeavor 
in speech parameter coding. Thus, it would have been obvious to a person of ordinary skill in 
the art, at the time of invention, to modify the teachings of Nahumi with the use of a vocoder in a 
distributed speech recognition process to provide a practical application for the method of 
Nahumi to achieve speech recognition in a narrow bandwidth channel (Zingher, Col. 6, Lines 9- 
14) while providing necessary error correction taught by Nahumi (Col 1, Lines 44-57) to 
overcome possible channel errors which can degrade speech recognition accuracy (Zingher, 
suggested use of error correction in DSR, Col 20, Lines 42-48). 

With respect to Claims 27 and 29, Nahumi in view of Zingher teaches the DSR system 
featuring an error recovery means as applied to Claims 1 and 13. Additionally Zingher teaches 
the use of mel cepstral coefficients as speech parameters (Col 5, Line 51- Col 6, Line 13; and 
Fig 6). 

With respect to Claims 28 and 30, Zingher further recites: 

Speech recognition parameters include logarithmic energy (Col 8, Lines 20-29). 

Allowable Subject Matter 

8. Claims 9-10 and 21-22 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 



9. 



The following is a statement of reasons for the indication of allowable subject matter: 
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With respect to Claims 9 and 21, the prior art of record fails to teach or specifically 
suggest the combination of the comparison of mel cepstral speech vectors that are within a 
predicted parameter value threshold to a set of reference vectors to find a best match vector and 
then using that best match vector to replace a mel cepstral speech vector that fulfills an error 
condition of being outside of a predicted parameter threshold with an error concealment system 
for use in a distributed speech recognition system performed over a network that uses a vector 
received after a detected error vector to determine the replacement best match vector. 

Claims 10 and 22 further limit claims containing allowable subject matter, and thus, also 
contain allowable subject matter. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

Kanevsky et al (U.S. Patent: 5,897,616)- teaches a distributed speech recognition system 
that utilizes mel-cepstral coefficients. 

Barrett et al (U.S. Patent: 5,917,835)- teaches a method for error frame concealment 
using a following audio data frame. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James S. Wozniak whose telephone number is (571) 272-7632. 
The examiner can normally be reached on M-Th, 7:30-5:00, F, 7:30-4, Off Alternate Fridays. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Hudspeth can be reached at (571) 272-7843. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

James S. Wozniak 
8/3/2006 
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